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摘      要 
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应用背景的各种过渡金属（VIII B 族元素）的电极表面获得 SERS 信号，是一个具有
重要科学意义的挑战性课题，也是本论文工作的主攻方向。 








和深入探讨其 SERS 机制，通过改变溶液的离子种类、浓度和 pH 值，考察了这些因
























The orientation and configuration of interfacial water play a vital role in various 
surface processes and deeply influence the structure and function of different interfaces. 
Therefore, it has been a key fundamental issue in surface science, biology, chemistry and 
geology etc. for a long time. In order to completely understand the structure and behavior 
of water at the solid/aqueous, various in situ and ex situ techniques had been developed. 
However, until now the information obtained for the interfacial water is very limited 
because the interference from the bulk water (55 mol/L) is too severe to extract the very 
signal of interfacial water. Normal Raman technique has a too low detection sensitivity to 
obtain information of the solid/aqueous interface due to the low Raman cross section of 
water. Surface-enhanced Raman Spectroscopy (SERS) with its ultrahigh detecting 
sensitivity to surface species has unique advantages over other surface techniques.  
However, up to now SERS of water can only be observed on silver, gold and copper with 
great difficulty, and the development is much slower than expected, Therefore, to obtain 
SERS signals of water from transition metal (VIII B group) surfaces with a wider 
application is a very challenging project with important scientific significance, which is the 
core of present thesis.  
We have tried but we are unable to directly obtain SERS signal of water from Pt 
group metal surfaces with only weak SERS-activity. Therefore, we utilized a “borrow” 
strategy, i.e., by coating a very thin transition-metal layer (Pt or Pd) over the high 
SERS-activity Au nanoparticles, in virtue of the long range effect of electromagnetic 
enhancement of Au core, to obtain the SERS signal from Pt and Pd surfaces. The main 
results of this thesis include:  
(1) The detection sensitivity for detecting surface species was improved by optimizing 
experimental and instrumental conditions, especially the collecting efficiency of the 
instrument, including adopting suitable instrumental parameters, designing and utilizing a 
vertical setup of cell and thin-layer solution method. This also allows the in situ SERS 
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